The first photoelectric light curve analysis of the TT And system in a broad band filter (400 -700 nm) was carried out using the PHOEBE program. The absolute dimensions of the system are determined and its evolution is discussed. The most distinct feature of the system is a comparatively very low mass of the cooler component i.e. M 2 = 0.26M ⊙ . Moreover, using the Observed-minus-Calculated data, the period changes of the system are studied, which reveal the presence of a third body orbiting the system with a period P 3 = 63.89 yr, superimposed on which is a secular period increase, which is ascribed to mass transfer with a rate −7.60 × 10 −12 M ⊙ yr −1 from the cooler secondary component.
Introduction
The regular Algol-type (also called semi-detached) binaries are stars whose less massive component (secondary) fills its Roche lobe. One of their main characteristics is mass transfer from the Roche lobe filling secondary to the primary forming a circumprimary rotating accretion disk, due to transfer of high angular momentum material by the donor star. The magnetic activities of the secondary, X-ray flares, and variations of light, are the phenomena which make the Algols an interesting field for researchers. The mass transfer is due to the Roche lobe filling of one or both components in a binary system. In a close binary system the more massive star expands during its evolution and at some moment fills up its Roche lobe. Then a rapid mass transfer takes place on the thermal time scale D. Manzoori et al. [1] . The rapid mass transfer stops when the thermal equilibrium of the mass losing star is restored. The mass ratio is then more than reversed. If further evolution is such that the primary (which is now the less massive component) still fills its Roche lobe, we obtain a typical semidetached system (also called Algol-type system).
Close binary systems usually show orbital period variations in different ways.
The apparent sinusoidal variations in the period are because of the presence of additional third or fourth bodies or the precession of the binary orbit due to tidal and rotational effects in its own plane. Another cause of alternating changes in rapidly rotating and possessing outer large convection zone is exchange and distribution of angular momentum between the star's rotation and their mutual orbit [2] , so called magnetic activity cycle through Apllegate (1992) mechanism [3] . Also mass transfer/loss processes can cause none-periodic changes in orbital period. Complex variations of orbital periods of the eclipsing binaries are made by magnetic activity cycles. Hence, investigating the orbital period of eclipsing binaries based on minima times makes unprecedented information on the evolution of close binary systems. system with a long period of 78 ± 2 yr. In this system, the mass center of eclipsing pair lies at distance of 8.5 ± 0.7 AU from mass center of triple system. These values lead to a large mass function of f (M 3 ) = 0.101 ± 0.021M ⊙ . The semi-major axis of the third-body orbit around the mass center would be accreted, when relative orbital inclination of the three-body system is equal to the orbital inclination of TT And. This increment shows that the third body revolves far beyond the outer Lagrangian points of TT And, and its orbit should be stable [12] .
The rest of the present paper is organized as follows. The analysis of light curve of TT And is described in section 2 and the analysis of O-C curve is presented in section 3. In section 4 we summarize our findings and discuss evolutionary status of the system their implications.
Light Curve Analysis
In the previous section, we pointed out that studies of the TT And system don't cover all important details. So we purpose to study the properties of this system by using available photometric data. The photometric data used in this study nm (for details see [14] ). These data were reduced to phase magnitude system using the following Ephemeris from Kholopov [15] .
More than 5800 data points were used, few of them were omitted due to large scattering. However to carry on the LC analysis since the spectral type was re- [20]) code, for modeling of eclipsing binary stars by using photometric and spectroscopic data. Using the q and T 1 as fixed parameters, the other binary main parameters Ω 1 , T 2 , i, eccentricity e, and L 1 , the monochromatic luminosity of the primary component were set as free parameters. Since the period analysis of the system indicated a third body orbiting around the system, therefore, in addition to the free parameters just mentioned, l 3 , the luminosity of the third component was also taken as a free parameter. The free parameters were adjusted sequentially by trail and error method so that to minimize the χ 2 and reduce corrections to the parameters errors. Also best fit of the observatioal points to theoretical LC was inspected visually for each run of the program. We have illustrated the results of analysis in Table 1 and observed and fitted synthetic LC in Figure 2 and the residuals between the synthetic and observed LC in Figure   3 . In Table 2 we have tabulated the absolute dimensions of the system obtained in this work.
Period Analysis
In order to study period variations of the system, the observed minus calculated i ( Table 1 . The residuals between the fitted parabola (i.e. continuous curve) and O-C normal points are displayed in Figure 5 . However these residuals display a significant sinusoidal variations which may be fitted by a sine curve via non-linear least square fitting described by the following Eq.: 
Results and Discussions

Light Curve
From the light curve, the physical situation can be directly deduced. The EA light curves meaningfully divided in two groups, EAD and EAS. The EAS light curve, with its deep eclipse of an early type star, normally provides a clear indication of Algol evolution.
Reference to Figure 2 the LC of TT And system displays a typical Algol-type curve. The cooler component of the system is a low mass evolved star. Figure 6 displays Roche configuration of the system, this 
Orbital Period Variations
Referring to Figure 4 section 3, as mentioned there is a parabolic change in the O-C diagram which implies a continuous secular increase in the orbital period of the system with a rate of dP/dt = 0.057 ± 0.005 sec/yr. This secular increase in period may be attributed to the mass transfer from the secondary to the primary with a rate of dm/dt = 7.6 × 10 −12 M ⊙ /yr (assuming conservative mass transfer).
After subtraction of the mass transfer effect (i.e. parabolic change) there is still a significant sinusoidal variation in the residual points. These residuals were depicted in the Figure 5 and best fitted by a sine curve as pointed out in section 3.
Such an alternating variation in the orbital period can be attributed to the Light Travel Time Effect (LTTE) because of approaching and receding of a third mass to the eclipsing pair with a period of P 3 = 63.89 yr, the mass and orbital radius of the third body can be estimated as follow: Assuming a third body with circular orbit and coplanar with the system, then we may estimate the radius of the orbit and a lower limit to the mass of the possible third body using the equations 4 below, by putting the orbital inclination of the presumed third body i 3 = 90
• and using the amplitude (A), from the Equation (3), we get (see Mayer 1990) [22] , a 12 sini 3 = A × c ( ) ( ) ( ) 3  3  12  3  3  3  3  2  2  2  2  3  1  2 
Conclusion
TT And is an Algol type system. The eclipsing pair consists of a hot A-type star as primary and the cool secondary is a low mass K-type subgiant star. The period analysis reveals a mass transfer with a rate of dm/dt = 7.6 × 10 −12 M ⊙ /yr and a third body orbiting the system with period P 3 = 63.89 yr and mass m 3 = 1.4 M ⊙ .
Hence the system is a triplet system.
